Selective inhibition of repair of active genes by hyperthermia is due to inhibition of global and transcription coupled repair pathways.
Hyperthermia specifically inhibits the repair of UV-induced DNA photolesions in transcriptionally active genes. To define more precisely which mechanisms underlie the heat-induced inhibition of repair of active genes, removal of cyclobutane pyrimidine dimers (CPDs) was studied in human fibroblasts with different repair capacities and different transcriptional status of the adenosine deaminase gene, i.e. normal human cells, human cells carrying an inactive copy of the adenosine deaminase gene and xeroderma pigmentosum complementation group C fibroblasts. The results indicate that repair of active genes is impaired by inhibition of two repair pathways: (i) a global repair system involved in the repair of CPDs in potentially active genes; and (ii) the transcription-coupled repair pathway responsible for the accelerated repair of the transcribed strand. Since X-ray-induced DNA damage is also preferentially removed from the transcribed strand of active genes, selective inhibition of repair of radiation-induced DNA damage in active genes may play a key role in radiosensitization due to hyperthermia.